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Project Introduction

In response to the NASA STTR solicitation topic T3.01, "Energy Harvesting,
Transformation and Multifunctional Power Dissemination"”, Advanced Cooling
Technologies, Inc. (ACT) and Carnegie Mellon University (CMU) propose to
develop a thermo-radiative cell to harvest energy from waste heat, for
example, from radiators. Currently NASA's Top Technical Challenge is the need
to "increase available power". Additionally, NASA has a Grand Challenge as
"Affordable and Abundant Power" for NASA mission activities. The thermo-
radiative cell technology uses semiconductor p-n junctions, similar to the
photovoltaic cell but with smaller band gap semiconductor, to convert heat to
electricity. This technology makes use of the extremely cold dark universe
(~3K) as the natural heat sink and low-grade waste heat (~50-100°C) as the
heat source. The imbalance of the thermal radiation emitted and absorbed by
the cell will cause the imbalance of the charge carrier motion in the p-n
junction, i.e., generating electrical power. The overall technical objective of
Phase I and Phase II projects is to develop a thermo-radiative cell system that
can generate practically usable power as supplementary power for the
electronics on space vehicles, platforms or habitats. During Phase I, ACT will
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Technology Areas
Primary:

e TXO03 Aerospace Power and
Energy Storage
- TX03.1 Power Generation
and Energy Conversion
- TX03.1.4 Dynamic
Energy Conversion

Target Destinations
The Sun, Earth, The Moon,
Mars, Others Inside the Solar
System, Outside the Solar
System

h=z
Tec \\'/’port For more information and an accessible alternative, please visit: Page 3

Printed on 12/07/2022 https://techport.nasa.gov/view/93835
05:45 PM UTC


https://techport.nasa.gov/view/93835

